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Foreword 


The attached material represent* the working papers from the 
OAST Space Theme Workshop held at the Langley Research Center, 
April 26-30, 1976, and contains a quick-look analysis of the 
proceedings. The material is unedited and intended for further 
use by the participants of the workshop and the planning elements of 
NASA concerned with space mission research and technology. It 
should be understood that the data do not represent official plans 
or positions but are part of the process of evolving such plans and 
positions. 

Nearly 100 of the Agency's top technologists and scientists joined 
with another 35 theme specialists to produce this working document - 
a document that provides a technical foundation, including research 
and technology base candidates, for each of the six space themes. 

The material in this report is considered essential to the development 
of Center initiatives in support of these themes. Copies of the report 
will be made available to the Center Management Doard and the 
individuals at the Centers responsible for the FY'78 program planning 
cycle. The timing of this planning activity has caused us to distribute 
this document in this unedited form. Thus, it possibly contains errors, 
hopefully, more of a typographical rather than a technological nature. 
Nonetheless, the information contained is of a high professional level, 
reflecting the efforts of the workshop participants and will be invaluable 
to the planning and successful execution of the Agency's near- and r r- 
tcrm advanced technology program. 


Stanley R. Sadin 
OAST Space Theme Workshop 
Chairman 

NASA Headquarters 
Study, Analysis, & Planning Office 
Office of Aeronautics and 
Space Technology 
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Aerothermodynamics (M-3) 


SUMMARY 

In Theme #lu, Sclar System Exploration, and Theme #12, Advanced Space 
Transportation Systems, where space vehicles encounter the Earth and other 
planetary atmospheres at high speed, the aerothermodynamic heating and 
aerodynamic forces are of a sufficiently uncertain magnitude as to 
necessitate concern by the OAST Space Technology Workshop. The space 
vehicles considered by the Workshop requiring development of aerothermo- 
dynamic technology were the space transportation systems, including heavy 
launch vehicles, orbital transfer vehicles, and advanced earth-to-orbit 
launch vehicles; and planetary atmospheric vehicles including probes, 
planetary surface landers, and sample return vehicles. The OAST aero- 
thermodynamic space technology needs identified by the Workshop are those 
which will significantly reduce the design uncertainties in aerothermodynamic 
heating and aerodynamic forces experienced by these future space vehicles. 

Concerning the Advanced Space Transported on Theme #12, the Aerothermo- 
dynamics Working Group and Theme Teams have found OAST space technology 
needs including the accurate establishment of aerothermodynamic design 
criteria, the development of optimum configurational characteristics, the 
determination of TPS wall surface effects, and the development of experi- 
mental techniques to study aerothermodynamic phenomena during operational 
space shuttle flights. The identified OAST technology needs now being 
pursued at the NASA ARC and the NASA LaRC are about 30 percent less 
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than desired. A major deficiency of the current OAST program Is that 
RCS effects, plume effects, and base flow problems have been neglected. 

The Working Group has examined and highly recommends the new 
initiatives submitted prior to this Workshop which are responsive to the 
Advanced Space Transportation Theme. These are: No. 108, The Measurement 
of Shuttle Windward Heating by an Airborne IR System; No. 113A, The 
Measurement of Shuttle Leeslde Heating by an On-Board IR Camera; and 
No. 113E, The Improved Air Data System for Sensing Flight Conditions. 

The Working Group concludes that each of these new initiatives should be 
started in FY 78. In addition, a new initiative fcr FY 79 to develop a 
technology base for advanced earth-orbit transportation has been recognized. 
The objective of this initiative is to enable improved performance of the 
STS to achieve at a payload cost of $20 per pound in low earth orbit. 

The examination of Solar System Exploration Thene#10 by the WorkshOD 
identified OAST aerothermodynamic technology needs for planetary vehicles. 
Atmospheric probes Deyond Viking, Pioneer Venus, and the Jupiter probe, 
and earth sample return vehicles planned for about 1988 require significant 
refinements in aorothermodynamics and aerodynamics. The design improvements 
will require a major advance in knowledge of heating and flow fields 
including heat-shield ablation material interactions. Planetary subsurface 
probes (penetrators) entering planetary atmospheres will need light 
hypersonic and low-speed detrierators to reduce and control impact speed. 

For planetary surface soft landers, the Workshop identified needs related 
to maximizing payload and overcoming adverse rocket plume-planetary surface 
interactions. A new initiative, Shuttle-Launched Experimental Reentry 
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Systems, was recognized by the working group. The purpose of the reentry 
system will be to provide aerothermodynamlc data to validate analysis and 
ground experimental data related to atmospheric entry probes and planetary 
sample return vehicles. In addition, this system Is also supporting the 
needs of the Advanced Space Transportation Theme. Tne approach will be to 
develop modularized, building block booster elements, a basic experimental 
measurements package, an avionics guidance and coiimand package, and a 
retrieval capability. This system should provide great flexibility In the 
specification of external configuration and reentry conditions. Emphasis 
will be placed "piggy-back" operation with other snuttle payloads so that 
flight test data can be obtained at significantly reduced cost. 

The Workshop identified three OAST aerothermodynamlc technology needs 
related to the R&T Base Theme #1. These needs were to increase the computa- 
tional fluid dynamics capability by at least two orders of magnitude by 
developing an advanced computer processor for the solution of fluid 
dynamic problems with Improved software. This new initiative was submitted 
prior to the Workshop and bears the identification no. 202. A need to 
predict multi-engine base flow fields for launch vehicles was also identified 
by the Working Group. With the energy reduction program now in effect 
within NASA, the Workshop identified a need to develop methods to conserve 
energy in aerothermodynamic ground test facilities or else face a significant 
reduction in operations. The technology development concerning energy 
conservation will be directed at modifying existing NASA aerothermodynamic 
facilities to increase facility effectiveness. 
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In summary, 12 OAST aerotnermodynamic technology needs were 
Identified by the Working Group and Theme Teams. Of these, four were 
concerned with Theme *12, Advanced Space Transportation Systems, five 
were identified from Theme *10, Solar System Exploration, and three R&T 
base needs were Indicated. The plans to pursue these needs are described 
on forms developed by the Workshop and are located within the appendix. 
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SPACE TECHNOLOGY NEED 


1 TITLI Advanced STS - no. ]| M-3 1 

Establish Aerothermodynamlc Design Criteria I hi- ME /W.G./ TASK 

OAT! 

OBJECTIVE 

To develop prediction techniques based on a complete 
understanding of flow phenomena to enable the deve^pment of accurate 
design criteria 


FORM NO. 

3 


3. NEED ANALYSIS 

n| LEVEL NOW [4], WILL III. LEVEI [ 5| UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT SHOULD BE TECHNOLOGY READY 

AT LEVEL (7j FOR OPERA NONA! SYSTEM USE BY (iwf 1990 I 

c) RISK IN ACHIEVING ADVANCEMENT; 

HIGH []] MEDIUM [x] LOW ["] 

UICMITICALITY TO THE ACCOMPLISHMENTS L NABLING f] OR 
ENHANCING; HIGH 0 MEDIUM □ LOW □ 

<•) TASKS NEEDED: STUDY [jQ ANALYSIS [xj RESEARCH [7] 

GRu rrsrd) air craft test Q] space flight test (jj 
OTHER (Specify} Q _ (C heck one or wort) 

f) R&TBJ $700K 506-26 


A. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED I OR 

USE OF THIS TECHNOLOGY Orblter Experiment Payloads must be 

Implemented. 


5. SPECIE Y TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Develop 3-D rtal gas flow-field diagnostics 
Determine boundary layer transition criteria 
Improve understanding of visions Interaction and real gas effects 
Determine separated flow analysis 

Improve lee surface heating analysis 

Seduce uncertainties In windward surface heating 

Improve analysis of rocket plume Implngment heating and Interference effec s 

Improve base-flow analysis 
Devise new measurement techniques 

Improve gasdynamlc and reaction kinetics analysis related to environ- 
mental polution. 
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SPACE TECHNOLOGY NEED 



FORM NO 1 

PAGE 2 OF J 

title . . 

Advanced STS - 

NO 12 ±1 


THEME /WG./ TASK 

-Establish Aero thermodynamic Oesign Criteria 

DATE 4 /26 / 76 


6 RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Continued research In basic aerothermodynamlcs both experimental and 

computatiunal . Experiments will be conducted In ground base facilities 
and in flight on-board the Qrblter. 


7 ALTERNATIVE APPHOACHES/OPTIONS 


8 CURPENT/PLANNED RELATED ACTIVITIES (RTOP. OTHER) 

Qrtiter Experiment* Z5Q-Q1* 75Q-H3 

Space Shuttle Conflg. A Aerothermo. 506-26-31 
Advanced E. 0. Transport Technology 506-26-10 


9 TECHNOLOGY SCHEDI'LES 

FY 


SCHEDULE ITEM 


TASK ITEM 
3-D Flow Field 

B.L. Transition < 
Viscous Interact.' 

Separate Flow ‘ 

LeeSurface Heat-T 
Windward Heating' 
Base Flow 
Plume Implngment'* 


MANPOWER (M Y) 

INHOUSE _ 15 15 

CONTRACT 


FUNDING (10 6 S) o o o 

INHOUSE - a - 8 

CONTRACT 
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1 ' 1 ; ' Advanced STS - Definition of Configuration mo. 12/M-3/2 

Characterise* ,l,: / VV.Ci. / I AS’C 


DA l 4/ ill 76 


y. (» - 1 iv.- 


Develop parametric data base for candidate configurations 
to achieve "optimal’' design, 

j 3. Ni rU AMALVAI3 

••) I L * I I i f) I I 4 ). v/r »5V 1 1 VI I ( S j UNOHH l XI.'I HvG I'l ANd. 

I>) I.LtUIIHhi) ADVANCf M! M l f.lt'/Jt 0 til 1 IJflH' : il(K 1Y Hf.VlY 
AT l.EVfcl | 7 I 1 »H ( ); 1 990 

r.) I1I.C IN ACt 1 1 ' VINO \l>VANi:» M'.LN (. 

HIGH | | ML IMU. i [ X j I O W [ | 

cl) C - 1 1 ' I ICAI.I I Y 'l O I HJ- < .1 (IVH 151 IMS- : TS: I NAllLINt. [ J OR 

INHANf:: : IllOil [ fl.OI'.ll 10.7 LI 

x • 1 x; . fx] 

‘•no it it Li i AHCi .11 nc.i { x I spac i i.imri iisi [x| 

O t ! i: I [ | Id. 1 nowt 

■ Mil. ' !>:•> J400K 506-26 

•i.i . /A ITS ; 1 ; * 

Adequate flight Instrumentation Is required 
on orblter to verify test and analysis methods. 


j (.NY n.-t::., Ml OGV /.}.-'A?*SC .M’LMf i;r: ,'li;il:l) VO 

Ar.cof.iPi 10 : t >j ,ri> 

- Control configured vehicle design criteria 

- Canard/wlng coupling 'or various plcnforms from hyperscnlc through 
subsonic flight 

- Vehicle design landing speed criteria 

- Canard/canard flap control effectiveness for various planforms throughout 
Mach regime 

- Canard/high lift wing device coupling durlnq subsonic flight 

- Propulsive/aerodynamic coupling effects for propulsive assisted 
gl Ide vehicles 
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SPACE TECHNOLOGY NEED 

\ 

FORM NO 1 


OF ^ 

TITLE Advanced STS - Definition of Configuration 

n n 12 HO 2 

Characteristics 

THEME / WG / TASK 


v£> 

CNi 

UJ 

< 

Q 


6 RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Validate current test and analysis methods by comparing orblter characterise 

theoretical predictions, wind tunnel test data, and orblter experiments 
flight test data. Develop parametric data base for candidate STS con- 
figurations through application of current and enhanced fluid dynamics and 
flow fields computational techniques, and test simulation and testing 
techniques. 


7 ALTERNATIVE APPROACHES/OPTIONS 


8 CURRENT/PLANNED RELATED ACTIVITIES (RTOP. OTHER! 

Orblter experiments 


9 TECHNOLOGY SCHEDULES 

FY 

SCHEDULE ITEM T76 1 77] 78 1 79 1 BoT 8 


TASK ITEM 
Design Criteria 


DE 


87 83 84 8b 




Aerodynamics of 
Ballistic Conf 

Canard/wing plan 

Can/cari flop 
planfonns 

Prop/aero Coupl 1 ig 


MANPOWER (M Y) 
INHOUSE 
CONTRACT 


FUNDING (10 6 S) 

INHOUSE 

CONTRACT 


6 6 6 6 5 
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I tin AJvanced STS - Determination of TPS i , 12/M-3/3 

HI • , .i r / \V •». / l Av< 


Wall Surface Effect* 


n ; • ; iv/:* 
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:• i 


To develop the technology for TPS systans of Improved 
reusability. 

3 NKs i ANALVUI3 

) 1 1 v< i no (.3 wit t : rvi f 5! u. 0; t r t. t'l /v... 

!>) HI OlMHf-i) ADVANCIiMI-N 1 SMCtJI l) »’ 1 * t rt 01 (K.Y HI M)Y 
AT MV t. ( 7 I i OH (I. 1 . *AHO, \I : Tl I !'V j 1490 | 

<1 IN At.m: Vll'lt.. A.*VAM( : f 1 Of: 

HIGH I I Ml: Dim 1 U! LOW I 1 
tl) t IIICAIIIV III till AlOOMKI r»:i\HMS lNA:»IIN(i( jOH 
I NIIANClKVi: HIGH [ J MMaliJM [jj] l ()'*/[ ] 

«•> rA’.;.s it? IJ MUOY[xl ANALYSIS fx! m MF.AMtJH fxJ 

f.iio n st UJ auu:hm ! t msr [ | tw-, : iik.ih i sr [*| 

OTI IMI (Specify) HD (Oh. . *j .mt «> mote) 

l) < ■ : • » >A 1 J100K 506-26 


fJTAKY TUCI AOV 7 . : • JfS 

i o. 1111 ;; 1 . 


* . • I 

:! 
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IU 

1 < j' 
"! U -f 

; 1 it i' 
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•j. t;i'i . •/ 1 : c;: < \)\x ,v advamc .1 rii i;umii;ii-t> Y » 
Acco. *us:i nhi:i) 

Understanding of wall catalytlclty 
Development of lighter-weight, fully reusable TPS 
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SPACE TECHNOLOGY NEED 

1 

FORM NO 1 

PAGE 'l OF & 

TITLE ADVANCE0 STS - DEFINITION OF TPS WALL SURFACE 

NO ’£ ' 

EFFECTS 

THEME / W G. / TASK 


DATE 4 / 26/76 


6 RECOMMENDED APPROACH/PROGRAM PL^N TO ACCOMPLISH NEED 

If the chemical recombination of oxygen at the surface of an advanced 
STS could be avoided considerable weight could be saved In the TPS. 

The definition of surface catalytlcl «.y requires research in ground- 

based drc jets, shock tubes, and tn flight on the Orbiter. 


7 ALTERNATIVE APPROACH FS/OPTIONS 


8 CURRENT/PLmNNED RELATED ACTIVITIES (RTOP, OTHER) 

Orbiter experiments 750-01, 750-03 


9 TECHNOLOGY SCHEDULES 

FY 


SCHEDULE ITEM 


0 Q) |Q 00 BJ E EJ Q [3 O Q2 Cl CD EZ3 ED EH IS I 


TASK ITEM 

0EX calatyic 
w a 1 1 

Ground-Based 

Research 


MANPOWER (M Y) 
INHOUSE 
CONTRACT 


FUNDING <10 6 $) 
INHOUSE _ 
CONTRACT 
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Advanced STS - Verification of Aerothermal | o i 2/M -3/4 
Performance by Flight or Advanced Ground ll! ' /W.C./TASK 

Test 


«>A l 4/27/76 


?. O' : IV; 


Develop the techniques for accurate measurenents of aerothermal 
environments In flight and advanced ground test facilities. 

I 

l_ 

} 3. NhfiO ANALYSIS 

*j ,GVF * ‘ 4! . I • ! 7‘ [ 

I MMIOUIR! II Af)VAMCl.r.:LNi MIOOIOC! TFCII.IOI OciY Ml AI3Y 
I '•••' ' 1 '■ 1 I 71 ' OH )f» M FIONA SYSTEM 1980 | 

j < ) r:i:;ic in acihi-vino /.ovancl. - ienf: 

| high 1 J MEDIUM ['] I ow f|| 

ilJCHITICAl IIY IO /111 ACVOtVIlH.IIIIM' MIS- I NAII! INCi [ | OR 
I NHANCING: HIGH [|] M: DIUM [/] LOW [ ] 

<•) ia:.i.:sm; study | x| analysis ( x| nrsr.AHcii |x| 

o.HD ri : l.xl airlva: i n:r.r |x| siv,.i. 1 1 huh i sr |x| 

f >T Hi'li P^] (Clrv:k mu? or more) 

ill: il < • i S1000K FY 77 750-01 , 750-03 

CO ■: : , IY , ,y Q 

UK'. o; : 'i in.'. i »rioi. - •'/ 

None 

? ' ' • . 

- 

U.sri o:. y i :oi C' ;v am\'a:w . ii:M i uroui::: h io 

/. o,-,:hi.i.;:i o 


Remote IR Imagery by airborne systers 
Leeside IR Imagery system 
Improved Air Data System 
Improved Aerodynamic Data Extraction 


c£ 






o* v 


SPACE TECHNOLOGY NEED 


T,TLE ADVANCE P STS - VERIFICATION OF AEROTHfRMAL 
PERFORMANCE BY FLIGHT OR ADVANCED GROUND TEST 


FORM NO I 

PAGE 20F 


THEME / W G./ TASK 


26/76 


6 RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

IMPLEMENTATION OF OEX EXPERIMENTS AS RECOMMENDED BY THE AEROTHERMAL GROUP 
AT THE OEX WORKSHOP IN THE ORDER OF PRIORITY INDICATED BY THAT GROUP. 


7 ALTERNATIVE APPROACHES/OPTIONS 


8 CURRENT/PLANNED RELATED ACTIVITIES IRTOP. OTHER) 

IR IMAGERY OF WINDWARD HEATING 750-01 


LEESIDE IR IMAGERY 


750-03 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 

Windward IR 
Leeside IR 
Air Date Sys. 

Aerodata 

Extraction 


MANPOWER (M Y) 
INHOUSE _ 
CONTRACT 


FUNDING (10 6 $> 

INHOUSE 

CONTRACT 
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l- Til* RAT Base - Increase Computational i;o. l/M-3/1 

Fluid Dynamics Capability MS/W.G./ I ASK 

OAT 4/27/76 

^ O' I * * f \j J : 

To Increase computational capability for fluid dynamic 
problem by two orders of magnitude. 


a. i a. iai vsi:; 

.i) i • vi i MOvV I.4J. win •: ( 7I wirr -it : listing i*ian.;. 

I)) Rl OtllilRO AOVANCi.MHNT SII'JUI t> l>! I r : CI INOLOGY ItlAOY 
AT LI V • | 7| : 1982 ! 

c) III . v h\l ACHIEVING ADVANCCMcN I : 

I IIC.! I | J Mfcmu.l [ ju LOW □ 

il)f IIK'ALIIY TO iHt- ACUIMI'LI > i:.'NJ!S I MVt' IMG | x| Oil 
I NIIANCING: IIICill(xJ Mi-OIUM [ ] LOW l J 

n) 1 'cliC.NI LOHi: MUOYj x] ANALYSIS [x| RCSLARai fX] 

GliDTISi fx'| A . LVAR TLSr ( | Sl’ACC I I ITU I ( . ST [ X | 

OTMT n (Sp . ify) [ J (ClK '-.k Of** ur i.utr.*] 


i) iro i;ASi: f:Afi!)i')A i : 


750K New Initiative 


co. . .'i : 1 r-i.if/ . :c: Mi»i.o ;Y AOVA.'s .. . i, ,;.:i-oiL : •> . v-.t 
US O. T illin'. iTi lot* It. " V 


‘..SI' • c;!. Y 1 • S / AOVAMV; S M C SUMiHG TO 

AGCO/ ‘I.I3M fJhCT) 

Develop optimized computational fluid dynamics processor 


Improve numerical algorithms 
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SPACE TECHNOLOGY NEED 


TITLE rit Base - Increase Computational 
Fluid Dynamics capability 


FORJg NO I 

PAGE 2 OF 


NO 1 H-3 1 

THEME /W G. / TASK 

DATE 4 / 21 . 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Develop computer system that is primarily designed for advanced fluid 

dynamics calculations. This system will Include an optimized computational 
fluid dynamics processor and will emphasize Improved numerical algorithms 

to speed up the calculations. 


7 ALTERNATIVE APPROACHES/OPTIONS To stay with existing cUculatlonal 
technology which is slow and inadequate for existing computational 
requirements. 


8 CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

This activity is also supportable under Aeronautics R&T. 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
Optimized 
Processor 


Algorithm Dev. 


MANPOWER (M Y) 
INHOUSE _ 
CONTRACT 


FUNDING (10 6 S) 

INHOUSE 

CONTRACT 


3 6| 6 I 6_ 

3 10 10 10 
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SPACE TECHNOLOGY NEED 


1. TITLE R&T Base 


Calculate Multlenglne Base flow Fields 


FORM NO. I 
PAGE 1 OF _& 

NO 1 N-3 2 

/WO / TASK 

DATE _L_ / 26 /_2S 


2. OBJECTIVE 


To develop the capability to calculate multlenglne base 
flow fields and related base heating at low, med., and high altitude 
ranges . 


3. NEED ANALYSIS 

ulLLVLLNOW GD . WILL BE LEVEL fej UNDER EXISTING PLANS. 

b) REOUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVLL [|] TOR OPERA I IONAL SYSTEM USE BY QjAfl 1985 ] 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH (3 MEDIUM £] LOW (“] 
til CRITICALITY TO THE ACCOMPLISHMENTS ENABLING [7] OR 
ENHANCING: HIGH [X] MEDIUM £] LOW [71 

e) TASKS NEEDED: STUDY [j[] ANALYSIS RESEARCH [JJ 

GnD TEST [x] AIR CRAFT TEST □ SPACE FLIGHT TEST 
OTHER (Specify) [_j (Check one nr moH 


l( R&T BASE CANDIDATE 


200K F.Y. 1978 


u) li o o 

» o e- « > 

;• .f f 

p if i** 

fc * L * 

tc tc IU 

2 * * r. 
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^ > v ?• *•; 

**• cr # lu 

“ 00 J C 

l" tU t>l I. £. 

2 .1 2 5 

H K »• tw 

n ri •» 


4 COMPLLf.lENTARY TECHNOLOGY ADVANCEMENTS REOUIRED FOR 

USE OF THIS TECHNOLOGY Adequate flight Instrumentation Is required on 

orblter, ET, and SRB to verify model. 


D. SPECIFY TECHNOLOGY ADVANCEMENT REOUIRED TO 
ACCOMPLISH NF/ED 

Better definition of exhaust plume flow field 


Coupled boundary layer, Inversed plume model (Including F.R. chemistry) 

3-D flow field model of reversed jet flow region 

Solid motor radiation model that accounts for altitude changes 


Improved short duration recovery temperature Instrumentation 




SPACE TECHNOLOGY NEED 


FORfll NO. I 

PAGE 2 OF 


TITLE R&T Base NO 1 M ' 3 2 

■i i . ila te M j 1 tl en ; i ne Base Flow Flel d > TM1M1 /W.G. / TASK 

DATE * / 2J 76 


6 RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Improve computer programs for calculations of exhaust plume flow fields 
to account for plume/external flow interactions, non-contlniuin effects. 
Include finite rate chemistry and coupled vlscous/inviscld analysis for 

solid motor plumes. 

Develop 3D base reversed flow field. Develop more accurate solid motor 

radiation model. Improve hot wire techniques for short duration testing. 


7 ALTERNATIVE APPROACHES'OPTIONS Overly conservative base TPS design. 


8 CURRENT/PLANNED RELATED ACTIVITIES (RTOP. OTHER) 


9 TECHNOLOGY SCHEDULES 

FY 


SCHEDULE ITEM 


TASK ITEM 
Improve comp. 

flew field analysi 
Coupled B.L. 
inviscld plume 

Reversedjet f 1 o 1 
model 

Solid Motor rad 

Improved $.D, 
instrumentation 


MANPOWER (M Y) 
INHOUSE 
CONTRACT 


FUNDING <10 6 $) 

INHOUSE 

CONTRACT 
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3. NEED ANALYSIS 

n) LEVL'l NOW 0. WILI BE LEVEL 0 UNDER EXISTING PLANS. 

I>) REOUim D ADVANCEMENT SHOULD HE TECHNOt OGY READY 
AT LEVEL 0 FOR OPERATIONAL SYSTEM USE BY [uau- l ■ Jl 
c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH ( J MEDIUM □ LOW 0 

ill CRITICAL I • V TO THE ACCOMPLISHMENTS: I NABLINC. 0 OH 

ENHANCING: HIGH 0 MEDIUM 0 LOW 0 

c) TASKS NEEDED: STUDY 0 ANALYSIS [7] RESEARCH 0 

GRDTLST0 AIR CRAFT TEST 0 SPACE FLIGHT TEST 0 

OTHER (Sj Ify) □ _ (Ch eck o ne or i 

2.200K 


I) R&T BASE CANDIDATE 


/■. CO., 'PI El i il lTARV TECHMOI.OGY ADVANCEMENTS REQUIRED f OR 
US I THIS TECHNOLOGY 


5. SPUR! Y TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

o De velop Impr ove d data tak ing syst e ms so tha t more data 
polnts/hr. of t est can be obi alne L 


o D?velop new test techniques that allow blow-down facilities 


to be u sed where co nti-.. i8-run wind tunnel s are now used. 

o fevo lop eff icien t air s tor age and heater s ystems that cedU££ 
energ y requirements... 

o D evelop min iatur ized. Instrum entatio ns fcJaai. allow the. usje^of. 

smaller (less expensive) models . 

o Devise m eans t o rec over waste heat from worki ng fluid f or 
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SPACE TECHNOLOGY NEED 

FORM NO 1 

PAGE 2 OF 2* 

TITLE R&T Base - Development of Engergy Conservative 

fun i H-3 3 

Aerothermodynamlc Test Facilities 

THEME / W G. / TASK 


DATE 4 / 27 / 7 6 


6 RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Perform feasibility assessement studies on facility operating and test 
data gathering systems to Identify most promising candidate systems for 

Improvement or development to significantly reduce energy requirements. 

For selected candidate system Initiate design & development and Incorporate 
Into facility. 


7 ALTERNATIVE APPROACHES OPTIONS 

Reduction In facility operating hours and Increased reliance on 

theoretical and empirical methods. 


8 CURRENT/PLANNED RELATED ACTIVITIES (R10P. OTHER) 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
Data Systems 

Test Technique 
Air & Heater S 

Miniaturized 

Instr. 

Waste Heat 
Reuse 


MANPOWER (M Y) 
INHOUSE _ 
CONTRACT 


FUNDING (10 6 $> 

INHOUSE 

CONTRACT 
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SPACE TECHNOLOGY NEED 


FORM NO. • 
PAGE 1 01 & 


1. TITLE m 

Definition 


NO. __1P M=i L_ 

1 • ' VJG / I ASK 

1976 


DATE 


1 /l 6 /. 


2 OBJECTIVE 


To reduce the uncertainties In heat shield environ- 


men t by a sl gni ri advance In aerothenaodynamlc knowledge. 


3. NEED ANALYSIS 

a) LEVEL NOW Q] . WILL BE LEVEL □ UNDFH EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL 0 FOR OPERATIONAL SYSTEM USE BY fiiAT* I$B5~| 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH [3) MEDIUM 0 LOW 0 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING 0 OR 

FNHANCING: HIGH 0 MEDIUM □ LOW 0 

el TASKS NEEDED: STUDY 0 ANALYSIS 0 RESEARCH Q 

GRD TEST Q AIR CRAFT TEST □ SPACE T LIGHT TEST □ 

OTHER (Specify) 0 Earth he-entry Ver 1 He .t lont Cbeck one or mo m) 

f) HCiT BASE CANDIDATE $800K 506-26 


4. COMPLEMENTARY TECH. 101 OGY ADVANCEMENTS REQUIRED FCR 

USE Of THIS T ECMNOLOGY .. 


5. SPECIFY TtCII.'IOLOGY ADVANCEMENT REQUIRED TO 
ACCO IPLISFi NELD 

Determine effect of mass transfer md rou,'hne3S on b.L. 


transition. 


.Determine radiat L yc flu*. within ii&ck/a&latipj: Layers.. 
Determine rea ction kineti cs wit shock/ablat Ion layers. 

. w 

pre dict ion techni q ues. 

Extend present two-dimensional flow field analysis to three- 
dlmcri3lona. 


Extend exp erimental simul a tion for boundary layer transition 
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SPACE TECHNOLOGY NEED 

FORM NO 1 


PAGE 2 Of 7J 

TITLE ATMOSPHERIC PROBES/EARTH RETURN VEHICLES - 

Nfi 10 M-3 1 

— - — — 

THEMF /WG / TASK 

HEATING AND FLOW FIELD DEFINITION INCLUDING TPS 

. • A. : 

DATE 4 


6 RECOMMENOED APPROACH /PROGRAM PLAN TO ACCOMPLISH NEED 

PROGRAM CONSISTS OF A COMBINED ANALYTICAL AND EXPERIMENTAL INVESTIGATION 

OF THE MANY PHEN0MENA IN PLANETARY PROBE GAS DYNAMICS F'.QU-FIEIOS 
SIGNIFICANTLY AFFECTING THE HEAT-SHIELD/REQUIREMENTS. THE TASKS ARl 
CONDUCTED WITHIN THE PLANETARY PROBE DESIGN SPECIFIC OBJECTIVE AT LaRC. 
ARC. AND JPL. 


7 ALTERNATIVE APPROACHES'OPTIONS 


8 CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

RELATED ACTIVITY INCLUDE SPA CE SHUTT LE DEVELOPMENT (506-26), 

ADVANCED EARTH ORBITAL SPACECRAFT QE1SGN (506-26) 

THERMAL PREDICTION SYSTEM (506-16) 


9. TECHNOLOGY SCHEDULES 

FY 


SCHEDULE ITEM 


TASK IVEM 
Trub. Layers 
Radiative Flux 

Reaction Kineti 
Base Flow 

3-D Flow Fields 
Massive Blowing 
FI ight Veri f i . 


(Z3lDIQE3E3BIESED[SK3E3n]E3I!3C3IZlE3ISE3ES| 


MANPOWER (M Y) 
INHOUSE 
CONTRACT 


FUNDING (TO 6 $) 

INHOUSE 

CONTRACT 
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C." ART . t •; 


space technology meed 


.»* . o - •%« 


FORM WO. I 

z* 

►* • « • *• • — « ■ « .» 

no 12 ” 


1. TITLI Affi) 0 <yheric Vehicles 

... I HI »i. / VVa. / I A'.K 

Lift I nflgurat lona Over Entire Spee d ^ Arf H / 26/ 

° y * c, *' f Develop capa bility to accu rat ely predict stability 
characteristics of a wiJe range_of candidate proble vehicle 

configurations ■ 


3. NELl) ANALYSIS 

a) LEVEL MOW |TJ. VVH l Bi: LEVEL |~] UNDER EXISTING PLANS. 

i») ntouiura advancement should ur. technology ready 

AT LEVEL (T) roil 01'tHATIONAL SYSTEM USE BY [pAif l'vj Q~ | 
c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM Q LOW [ ^ 

dl CRITICALITY TO THE ACCOMPLISHMEN TS: l NABLING Q OH 

ENHANCING: HIGH QJ MEDMI..1 Q LOW □ 

e) TASKS NEEDED: STUDY □ ANALYSIS □ RESEARCH □ 

GRD TEST LJ AIR CRAFT TEST □ SPACE FLIGHT TEST [£) 

OTHER (Specify) O (Clir rk one o r mr.n) 

f) RAT DAS2 CANDIDA! E S 200K 506-26 


4. CO. IPl.Lf 'rW.Y.RY YtCilNOLOGY ADVANCl-Mt-flT.'. REQUIRED I OR 

USE c; ; THIS TECHNOLOGY m Dofl»ln n n «f ,nt,. y hyn tln* environ^ 

( TPS l ntoratlona. (2 ) Deve lopment of a bilit y to 
Iden tify .figurations with optimum paylnau c uH ' 


S. SPECIFY l CCHMOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

JteYdlfip. j-L'a aie.ady and. uns teady -Xlaw field analyses . 


Devel op Improv ed ground test techn iq ues to obtain stability 

■\ 

■ 

Carry out flight tests to validate ground test results and 
analyses . 


Develop probe vehicles with loiter capabi 1 ity (thrust and/or 
deployable lifting sur f apes L for long-time measurements in outer 
planet atmospheres. 


r 

SPACE TECHNOLOGY NEED 

\ 

FORM NO 1 



OF . Zj 

TITLE ATMOSPHERIC 

PROBES/EARTH RETURN VEHICLES - 

NO 10 M-3 2 

DEVELOP STABLE 

LIFTING AND NON-LIFTING CONFIGURATIONS ™ EME / W G. / TASK 



DATE 4 / 27 / 76 


6 RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

PROGRAM CONSISTS OF A COMBINED FLOW-FIELD ANALYSIS, WIND TUNNEL TEST AND 

FLIGHT TEST APPROACH. STATIC AND DYNAMIC STABILITY COEFFICIENTS WILL BE 
COMPUTED AND MEASURED FOR A VARIETY OF PROBE AND SAMPLE RETURN CON- 
FIGURATIONS. INVESTIGATIONS IN SUPPORT OT SPECIFIC MISSION STUDIES WILL 
BE CONDUCTED AS REQUIRED. 


7 ALTERNATIVE APPROACHES'OPTIONS 

— 


, r 

8 CURRENT/PLANNED RELATED ACTIVITIES (RTOP. OTHER) 

ADVANCED EARTH ORBITAL SPACECRAFT DESIGN 15Q6-26J. 






9 TECHNOLOGY SCHEDULES 

FY 



SCHEDULE ITEM 


TASK ITEM 
Probe Aerodyn. 

Facilities Dev. 

Flight Verl . 
Long Tlgt Time 

Vehicle 


MANPOWER (M V) 
INHOUSE _ 
CONTRACT 


FUNDINC- I10 6 SI 

INHOUSE 

CONTRACT 



_/ 











i-EVcL L BAjiCft'rWa'k*0aaiV£3AS0r.£rSJTtC I r -C^t\£* 3»».W4;£3*‘C Tints IfcCCUVAHT 

Or STATE 2. TKEOKTlOm»LATt3TVOCtCfttK>HtX0^£VA f*ViR3VJI*T it Tx£ uCCMTttv 

0"A3T l iBMTiaiaitMntttlMcafgR r rrmn rnmni i iri niuiinMiriT 

«*m*ATiCAi scr* i i vosti nit's \ staci £vvic3^*£vr 


SPACE TECHNOLOGY NF.ED 


1.TITH Esploratli 

Landers - Level' 


FORM NO I 
PAGE 1 or 1. 


. lar .^y ^t>-'n/Surfa l£) 


THEME / W.G. / TASK 


DATE _iL /J# 1J 76 . 


2. OUJcCTIVE 

-Iff jIvVcIqp the -rifralilllty ux. place p&bstr&tac* lgtu- - 


3. NEED ANALYSIS 

u) L fcVEL NOW □ . WILL (IE LEVEL 0 UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT SHOULD BE TECHNOLOGY READY _ 

ATLEVCI Q) FOR OPtRATIONAL SYSTEM USi OY [n/.U 19(Cf i 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH Q MEDIUM 0 LOW 0 

cJ) CRITICALITY TO THE ACCOMPLISHMENTS. I NABLING 0 OR 
ENHANCING: HIGH 0 MEDIUM 0 IOW0 

•I TASKS NEEDED: STUDY 0 ANALYSES 0 RFSEARCH 0 

GRD TEST 0 AIR CRAFT 1 F.ST 0 SPACE FLIGHT TEST 0 
OTHER (Specify) 0 ___ (Check o ne ot mo ro) 

f) RiVT BASE CANDIDATE IL funding F. Y. 1 978 . 


4. CO.V1PLT MEN l ARY TECHNO! OCJY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY ■ enaor l e-Velopment uX jn&aninfi£ul - _ 

aubaur face measurement a . HlAh-g aurvlval of aenaora. 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH MEED 

Develop t echn ology t o de sign light hypersonic decel erat ors 

... pgygAgJL teh i;itglflgy,.tg._ilfi8lgtL.lotf .speed deaelex&tQra* 






. 1 ’ ' 

SPACE TECHNOLOGY NEED 



FORM NO 1 

OF & 

T'TLE s ur f ace Landers - Develop Penetrator 

NO ID tL-J. 2 - ... 

Capability 

THEME / W G. / TASK 

DATE ^ / 27/ 7fi 


6 RECOMMENDED APPROACH PROGRAM PLAN TO ACCOMPLISH NEED 

First-stage high speed decelerators for planetary surface penetrators must 
be developed from sev eral possible de vjces. Considerations in development 

include aerodynamic drag stability and heating. Investigations will be 
experimental in nature c-xcept for heating analysis. Second-stage low 

speed accelerators will be based on present practice in the Viking Project. 


7 ALTERNATIVE \PPROACHES/OPTIONS 


8 C'jR RE NT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

None 


9 TECHNOLOGY SCHEDULES 

FY 

SCHEDULE ITEM 1 76 1 77 1 76 1 79 1 80 


TASK ITEM 
Decelerator Dev. 


EDEQQ!K!QE3HQ]llEDEIiIIESESE3E3| 


1st Stage (Ma 
2nd " (Mars 

1st Stage (Tit 
liid " (Tlta 


MANPOWER (M Y) 
INHOUSE _ 
CONTRACT 


FUNDING (10 6 $) 

INHOUSE 

CONTRACT 


2 3 I 3.1 3 1 2 1 2 l3_I 3 I 3 


MHMMEiHnnni 


751. 61. 2 


.51.61.6 
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Suit. icv I.iuUth 

Plume-Surf ace Interaction Effects 


t OHM JO. I 

III £ 

Predict I i 10/M -3/4 

til Vii / VV.r, / iA.Sa 

D\l 4/27/76 


• ' 1 
• ; I 


i '/.O' • iv. 

Develop the capability to predict the Interaction flow field resulting 
from the Interaction of the ground and plume when a rocket motor Is 
used to land a vehicle on a planet's surface 

: UK .) AMA«.V 

tilllVH I '; 1 4]. Wl ! t I: n VI I | si Ul’.'i :» . KI .IINf.iH an:. 

ijiiKHiirt i aijVanc* f.K-iv r snonini; ii-cii'Ki! ocv hi ady 

IIIV . I st 1 »:!IO • ■' V! Ii'! U i I V [j 1988 | 

•:) III: IN nt:»!l! VlNt*. AOVA.NCUfU-NI; 

HIGH I I ME DIUM [ x ] I OW ( | 
iiiciimcAim iovii auiovum isiivii Ni.v i-rc'vii 1 iwr* | j cm 
i INHANCi 1. HIGH { j MI :|JllhVl [ x | 10.; [ | 

iii • •: '• 'iii' M srui’V 1x1 ana'.vsij; |xl :;r:;p Ai<r:i 1 f x | 

t > 1 1 1 ) II . 1 xi Alt! ",| I I r»:‘ II Kiln I : f I I 

out: li {S;.,vi.yl I J (Cli ;• k iM» or imuc) 

1 No funding F.Y. 1978 

* ’I I i , 1 1 . ij i; : » 1 

<«.■: '■ I III. t . ‘ 1 A definition of the ' face condition of 

i the planet and If required, the 3D character of the plume flow field. 


6 Si*. 1.;. V 1 .'I <:\ r v AWO’ . :. Ml li p 1 ; > 

/.rco. MKiiliJ IP 

A pseudo- 3 D plume Interaction flow field analysis that can adequately 
describe the plume as a blunt body approaches the end of the nozzle. 

A small scale experimental program is rtquired tr verify math model . 


SPACE TECHNOLOGY NEED 


TITLE Surface Landers 


FOR^NO I 


Predict PluneSurface Interaction Efforts 


PAGE 2 OF 


NO 10 M-3 4 

THEME / W G. / TASK 

DATE 4 / 27/ 7 


6 RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Develop analytical technique to describe plume flow interaction with 
serface as engine approaches surface. 

Conduct experimental program using small engines and various surface 
materials to verify math model and to obtain an understanding of effects 
of plume on ground surface. 


7 ALTERNATIVE APPROACHES/OPTIONS Base future designs on Viking experience 


8 CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


9 TECHNOLOGY SCHEDULES 

FY 


SCHEDULE ITEM 


TASK ITEM 
Analytical 

Development 

Experimental 

Programs 


MANPOWER IM Y) 
INHOUSE _ 
CONTRACT 


FUNDING (10 6 $> 

INHOUSE 

CONTRACT 












IEVEL t »ASIC PXEfcOMINt OISE'VtO AUD REPOMTEO 1 C3UFOW *T 0* •« AOiOAAD TtSTf 0 I* lilt »A«rT 

OF STATE 2 THCOII* fOAWULATIO TO OESCRIlt PHf «0*f »A CMVIROWMERT is TH{ IAMAATOR* 

OF ART 1 THIOAT TESKOtr AHYVCAt EmAIWfAT OR t WOOCl TISTfDlA AIRCRAFT (AVIROMKAT 

HATHfMATlCAl MOOEl » VOOfl TESTED iR VAC! ER. RORUERT 


SPACE TECHNOLOGY NEED 


1 TITLE SURFACE LANDERS - OPTIMIZE 

AERODYNAMIC CONFIGURATION P.OR 
MAX PAYLOAD 


FORM NO I 

i- AGE 1 Of % 

NO UO/M-3/5. 

THEME / WG / TASK 

DATE $_ / 27, 76 


2 OBJECTIVE 

Develoo capability to accurately analyze a wide range of 
configurations and rationally choose among them 


3 NEED ANALYSIS 

j) LEVEL NOW 0 WILL BE LEVEL (D UNDER EXISTING PLANS 
t>) REQUIRED ADVANCEMENT SHOULD BE TECHNOLOGY READY 
AT LEVEL 0 FOR OPERAT IONAI SYSTEM USE BY fpATE lq»fl ] 
c) RISK IN ACHIEVING ADVANCEMENT 

HIGH Q MEDIUM Q LOW Q] 

Jl CRITICALITY TO THE ACCOMPLISHMENTS ENABLING Q OR 
ENHANCING HIGH Q] MEDIUM Q LOW Q 
e) TASKS NEEDED STUDY 0 ANALYSIS Q RESEARCH Q 
GRDTEST0 AIR CRAFT TEST □ SPACE FLIGHT TEST [j| 

OTHER (Specify I Q (Check one or more) 

«) R&T BASE CANDIDATE S20QK 506-2 6 

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 
USE OF THIS TECHNOLOGY Definition of entry environment and 

flow field Including TPS interaction for candidate configurations 


t SI ECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

°Develop techniques for predicting 3D, real gas flow fields and 

resulting aerodynamic characteristics for a wide range of potential 
planetary probe vehicles. 

°Carry out ground and flight tests to validate theoretical predictions. 
°Identi/y relative payload capabilities of various configurations. 


Vr 





SPACE TECHNOLOGY NEED 


TITLE Surface Landers - Optimize Aerodynamic 
Conf iquration for Ma.-.imum Payload 


FORM NO I 

PAGE 2 OF _ 


THEME / W G. / TASK 


DATE 4 / 21 / 76 


6 RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Develop techniques for predicting 3-D, real gas flow fields and resulting, 

aerodynamic characteristics for a wide range of potential planetary probe 

vehicles. Use a combined theoretical and analytical approach using the _ 
best available numerical analysis techniques and ground-based test 

facilities. Validate resulting techniques by shuttle-launched flight tests. 


7 ALTERNATIVE APPROACHES/OPTIONS Use existing state-of-the-art and accep 
lower payload fractions. 


8 CURRENT/PLANNED RELATED ACTIVITIES .K"OP, OTHER) 

Planetary Entry Ae» othermodynamics (LaRC, ARC, JPL) 506-26 


9 TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
o 3-D, Real-Gas 
Flow Field Codes 

o Real -Gas Aero- 
dynamics Tests 
o Analysis of Pay- 
load Capility of 
Various Configs. 


irn ran ral 


MANPOWER (M Y) 
INHOUSE _ 
CONTRACT 


FUNDING (10 6 $) 

INHOUSE 

CONTRACT 


111 111 8 


.-a -ID Lie 
































SPACE TECHNOLOGY ADDITIONAL INITIATIVE 


FORM IV 


TITLE SHUTTLE-LAUNCHED EXPERIMENTAL RE-ENTRY 


system 


TT NO 10.12 OR WORKING GROUP NO 


OBJECTIVE 

To develop a specific shutt le- 1 '.unched sestet' which will include i odul ari zed 
bul ldin.; t loci • '• . • • . . and basic experl ert.il ici urontfll . vlonlCS 

guidance and c o m ma nd , and retrieval packages. 


JUSTIFICATION Implementation of such a system will provide flight aero- 
themcdynar 1c data to validate around facility experimental techniques, conputi 
tlonal analyses, TP5 materials and concepts; to calibrate planetary atmospheric 

science measurement techniques and to advance Knowledge of high-speed re-entry 
cnenomena. 


TECHNICAL APPROACH, PLAN 

Carry out trade-off studies to Identify the most cost-effective method ^or 
using the shuttle as a launch platform for re-entry research vehicles. Carry 
out detailed analyses of possible re-entry experiments using the system. 
Design and construct the system. Use It with the shuttle to carry out flight 
research on planetary probe vehicles, hazardous waste disposal, aerobreaklng 
of QTV, and buoyant station deployment. 


SCHEDULE F y 

SCHEDULE ITEM 1 76 1 77l 7s| 7st 80 1 8lT 82 1 83| 8^8^861871 88 I 89l 9oT 9 ll 921931 94] 9bl 


i nji\ 

Optimized cost- . 
effective sys . id. 

El® a55il! a!l - 

System Design 
Const. !. Checkout 
on shuttle 
Research Flight T* 

a) planetary prob< 

b) waste disposal 
cjbuoyant statior 
dher^breaktng 



FUNDING I10°« 

HYMDUSK 'OTf 

CONTRACT 


PROPOSED LEAD CENTER 



LaRC - Lead Center 
ARC - Supporting Role 


RECOMMENDATIONS FOR FUL LER DEVELOPMENT OF INITIATIVE STATEMENT 





















SPACE TECHNOLOGY ADDITIONAL INITIATIVE 


FORM IV 


TITLE DEVELOPMENT OF THE TEO JOLOGY BA$E_ FOR ADVANCED DATE 
EAR’I‘-1 BIT TRANSPORT/. ;r TT NO. 1_2_ OR WORKING GROUP NO. 


OBJECTIVE 

To de velop the tochnoloijy base for futun rtit tl n sportation syst ems 

enabling Improved performance at reduced cost. 


JUSTIFICATION By thc en(1 of the most appropriate vehicle concepts and 

technology requirements must be Identified for an advanced transportation 
system, This Is needed so that concentrated efforts In critical technology 
areas may be initiated. 


TECHNICAL APPROACH PLAN 

Current and planned studies within NASA and DOD will be used to Identify the 
most promlslno vehicle configurations. From thp*> configurations, concepts will 
be selected as a focus for concentrated development of the technology base. 
Approaches to technology development will be examined and feaslbillt) >tudies 
conducted to determine maximum gain at minimum risk. Development of specif sc 
areas will be pursued as sub-elenents of the program. . 


SCHEDULE FY 

SCHEDULE ITEM 1 76 1 77| 7sl 79l 80 1 81 1 82 1 B3| 84 1 85 I 86T87I 88 I 89 1 90 1 91 1 9?| 93 


viscous effects.BlJ THan 
Develop new shuttle 


scale f 1 1 jht test i eh 
Assess technology 
readiness 

Support Development 


MANPOWE R (M Y) 
CO N-TRACT 




PROPOSED LEAD CENTER 


RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT 











